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The Hall-Scott, Type A-7a, 100 H.P., Four Cylinder, Airplane 
Engine, is offered as the most ideal equipment the market 
affords, for Army and Navy TRAINING and LIGHT SCOUT- 
ING Machines. 

The design of this engine provides for sturdy construction, coupled with lightweight. With 
proper use. 100 hours of actual flying service may be obtained without overhauling. 
Governments that have knowledge of excessive upkeep costs of lighter type, short duration 
engines, of complicated design and delicate mechanism, will be Interested in this equipment. 
Total weight, complete and ready for service, but without lubricating oil, 400 lbs. 


Weight per H.P. {Based on actual H.P. development, at 1,300 Jt.P.M. i 3.S0 “ 
Consumption gasoline in lbs. per H.P, hour, ...... .557 

" lubricating oil <•««>* ...... .045 


The Perfect Air Starter, used in connection with this engine, will aflord ideal starting 
service. Added weight of the starting equipment, complete, 56 lbs. 


Hall-Scott Motor Car Co., Inc. 

General Offices 

Crocker Bldg., San Francisco, Calif. 


F. P. Whitaker 

EASTERN REPRESENTATIVE 
165 Broadway, New York City 



CYLINDER HEADS 

The aluniinuin cylinder hendsj of Ihc Sliirtevaiit Aero- 
nautical Kii('iiu- air complelcly walor-cooled with nmpie 
passages for UH()l>striK tcd ciroulation of tlie cooling water 
around the valves. Cast iron valve seats are employed. 
Overheated valve.s are an unknown trouble in the 
Sturtevant Engine. 


RADIATORS 

The small, light radiator, fitting neatly into the lop 
wing of the Sturtevant Aerr)plane, has eliminated the 
usual cooling troubles. The circulation of water is 
greatly impro\-ed aird the weight and resistance is 
reduced by [[this simple and efficieait solution of a 
<lifficult problem. 
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Experience 




.\7./.\D.//iD JIRPI..ISKS arc the prod- 
uct <.f experience. 

Mr. Charles H. Da>. chief engineer and 
designer of the Suiiulnrd .Ifr; l'.'.rp'>rutiun 
and one of the notable figures of .American 
aeronautics, has been connected with aero- 
nautical engineering from its infanev. 
.\roumi him has been gathered an organi- 
zation. of trained workers who bring to 
their tasks not only the experience wh’ch 
they ha\e gained in the factories of the 
Stnndnni .lev, C',rp',rnli'jii ami other Amer- 
ican manufacturers, but also, in many cases, 
valuable training secured in factories of the 
big airplane manufacturers abroad. 

KXPKRIKNCE another reas(>n for the 
supremacy of ST.ISD.IRD elIRPr..lXES. 



. m: H»n'h IS. 


• TION 


1G7 


• L-i^TEST- OrFlCWL- CUMB • 

• 3r50 -FEET- IN - lO • MINUTES - 
rULL-GDVERNMENT-LO/m • 


•LWFENGINEERINGCOMPWNY- 


AVIATION 


Marth IS, 



REPEATED TESTS OF THIS CURTISS J. N.-4 
EQUIPPED WITH 

ACKERMAN WHEELS 

DEMONSTRATED THAT STARTING AND LAND- 
ING SHOCKS INCIDENT TO ROUGH GROUND 
ARE PRACTICALLY ELIMINATED. 

IN ACTUAL TESTS ACKERMAN WHEELS HAVE 
SUCCESSFULLY RESISTED A SIDE THRUST 
STRESS OF 27,000 POUNDS, WHILE UNDER A 
SIMILAR BLOW CALCULATED TO PRODUCE AN 
ENERGY OF 49.800 POUNDS THE ONLY DAMAGE 
DONE WAS TO BREAK FOUR SPOKES. 

ACKERMAN WHEELS CAN BE DEPENDED ON 
TO PREVENT STARTING AND LANDING ACCI- 
DENTS DUE TO THE COLLAPSE OF ORDINARY 
WHEELS. 

Built in different sizes to carry any load 
from 500 pounds up to five tons. 


The Ackerman Wheel Co. 

Rockefeller Building, Cleveland, 0. 
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AVIATION TRAINING 

T he CURTISS School of Aviation will give training this 
winter, in Florida, to those civilians who may be accepted 
by the Aviation Section, U. S. A., upon their having made 
application for enlistment in the Aviation Reserve Corps. 
Applicants must be between twenty-one and twenty-seven 
years of age, possess good health, character and college educa- 
tion or equivalent. Tuition will be paid by the Government. 

FOR' FURTHER INFORMATION WRITE 

THE CURTISS TRAINING SCHOOLS 

CHURCHILL STREET. BUFFALO. N.Y. 


Newport News, Va., and Miami, Fla. 


3. GARDNER 
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O WINd to the tUibustvr ut tlie I'lul of the last svs- 
sioii of Congress the Armj- Bpproin'ialion bill 
faileil to pass iiiut tile urgent delieiene.v bill also 
did not hi'i'Otiie a law. The failuiv of ihesi' two bills to 
pus is liiiviiig tile efteet of making it e.xtmiiely tliffieiiH 
for tile .Aviation Section. Signal Corps, U. S. A., to 
contiiiiK’ Ihe iiplinilding of the Army's Hi'rial arm in an 
orderly and systematie manner. 

The urgent deficienc-y bill eoiitaiin-d an aiiu-udmeiit 
authorizing the Aviation Section to speiul i|<4, 500.000 
out of the $13.2(11.000 appropriated for militiiry aem- 
uauties. August 29th 1910, for the jHirrhas.' of ]>erma- 
ueDt sites and Imildings. 

The oi-ganization of .\rmy training sehouls and the 
FXtabUslinieiit of air stations by the .Army is greatly 
hampered li.v the failvnx- of the urgi-nt defieieiiey bill to 
pass. Under tlie law tile .\rmy is not allowed to etvet 
permanent buildings on leased land. Tlie Army train- 
lug sehools at San Diego. .Mineola and Memphis are all 
established on leasisl him!. 

The -Vviiiliim Seeticin of the Signal Corps desires to 

purcliasi' many jiermnnent sites. It therefore doi'S not 
eonsiiliT it wiw to speinl liai iinieh money n|.on tem- 
porarj' hangai*s. Salisfaelory temporary bangar.s are 
iliflicalt (1) get jn-oiiiptly. One elfi'ct of this siliiatioii is 
that at Miiieoln there are many more maeliiiies than 
there aiv luingars for storing the iimeliines in. I’or this 
reason some of the iveeiitly arrived iniiehines hiivi- not 
.' ct been set up, 

.At M>'mi>his I 'aptuiu Morrow is using canvas hangars. 

-Virplaiies iiuil uir|ilaiii- engines are delieuto pieees of 
luechaniMU and the )>roteetion alToided hy eaiivas han- 
gars pan hardly he of the very bi‘st. 

-An I'Xtva si'.ssion of Congress has been called and it 
U to Ik. ho|.eil ilmt one of its first arts will lie to pass the 
appropriation liilla and the indent defieieiiey bill. 
Meanwhile the work of training avuitoi.s for the .Army 

is being delayeil. 

Tlic Passing of a Croat Inventor 
The (li.ath of (.'ouiit von Zeppelin finds the question 
of the exaet value of the large rigid dirigible still 
probleiiintieRl. Offensively, it nuiy Im' said that Zep- 
pelins iiei. failures, but owing to the limited eaiTyiug 
capacity of lieavier-than-air inaeliines there is no doubt 
that rigid ligliter-tlian-air craft, wiiicli can travel at 
o miles per hour earryiiig two and a quarter tons of 


munitions besides their fuel and crew, have u distinct 
place of usctuliies!5 in war. At tliis moment the United 
States Navy is ut woik on plans for a large rigid 
dirigible. It is always possible that our Navy may go 
into action 2,000 miles from its nearest base. If the 
Navy were called upon to engage in such an action the 
presence of a largi* rigid dirigible equipi>ed with power- 
ful radio might perform the function of eyes for the 
Meet. 

A brief review of Count von Zeppelin’s failuivs and 
disappointments should teaeli the lesson that this coun- 
try cannot hope to build liugc dirigibles witlioul a cer- 
tain number of setbacks. The present day Zeppelin 
is tlie eulmination of fort.v-tliree years of arduous theo- 
retical work and inoi-e than twenty years of practical 
experience, not to mention the expenditure of millions 
upon inillions of dollars. 

Count von Zeppelin's death marks the imssing of a 
great, prac-tii-ul. seieiilifie inventor wlio succeeded in pi-r- 
feeting, afti-r yeat^s of patii.nt and diseoxiiTigiiig eji- 
ileiivor. a type of iiil'craft wliich lias a definite field of 
usefulness. 

The lesson which his work should teach the Uuitcil 
States is the value of emlU'Ss patience and scientific ap- 
Iiiiciifion of soiiml eiigiiirering to pioneer work, 

.'Activity at .Army Schools 

The iipproiu'h of Spring is the signal for a givat 
stimulits to -Army aviation. The first week in March 
witnessed about 2.'>U lumvs of sneeessful training flight-^ 
at the -Army Flying School at Memphis, Teiiii.. anil 
also the siiceessfiil institution of a regular program of 
air pixiblems wliieli the First lieserve Aero Squadixm at 
Mineola. L. I., will practice every week for severa! 
mouths. 

The Mineola tt.ving field is elost’d to all civilians, ex- 
cept those with special permits, by orders of the AVar 
Department. This condition exists bccunse of the in- 
tornationul sifuatioii. AVliile it is imperative that every 
proper piveaution be taken against injury to (■ovenimeiit 
property, tlie 'War Departmi'iit might do well to con- 
sider the advisability of opening a certain part of tlie 
field on Saturday afternoons so that the public eouM 
tiave tangible evidence of what the Aviation Section of 
the Army is Bctiially doing to build an adequate air fleet 
for the United States. Siieli action would serve a useful 
pii rjiose. 
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Seaplane Float Forms 

By Charles G. MacGregor 


The flr>at of a aeaplnoe is tliat jiort of the laoehitie whieli 
enables it to float on, rise from and alight on the water. It 
performs Che same fanetions on Che seaplane as die landing 
gear on the land machine, and is virtually n small Ixnit divided 
into water-tight compartments, connected to the iimehine 
proper by steel or wood struts and wire stays of snlHcienC 
lenfnh to give good clearanee for Che propeller from the liull 
and the water- It is neeeatarily built very light and strong 
enough to withstand the enormous impacts to whieh it is suh- 
jected; it is of surh a force as best snits its peculiar dnlies 
wben on the water, at the same time offering os little head 
resistanee as (lossible when the mavliine is in flight. The sea- 
plane when on duty must be able to i>nt to sea in anything but 
lifeboat weather. It may have to niii out of the harbor in the 
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face of a strong bn-ew iiii.l a lienvy sen, nr Iw Umneh.sl from 
the motlicT ship either Iiy iH'irig hoisted over the lee side by ii 
derriek or by being pi'ojwlecl from the deck of the ship by 
luenns of a launching rntapult, or it may be carried out to seii 
on the back of a submarine, n-hieh acts as a floating dock bv 
siihmerging when launching the seaplane ioto the water, and 
I'lnerging from under when taking it out on its bai'k. 

On getting under way in a seaway, the float U often com- 
pletely submerged in solid water; then, ognin, it will nose into 
the waves os the seaplane gathers speed. On reaehing pinning 
speed Iwhieh is from aboni 2l) miles per hour niid u|i. until 
the maeUine attains the mnsiniuiu or " getting oft ” speM). the 
M-iiplane will often jump clear out of tlie water, but. not liav- 
ing gained enough spoM to sustain it in flight, it stalls and 
flops in again, sometimes flat on the bottom nr flat on the tail 
of the float, or even at a most liangerous angle. This hopping, 
as it is called, may be rejwated ot er and over again until sulli- 
cient speed has been gained to enable the machine to jump 
from u wave crest and continue its flight in the air. On alighl- 
ing, the buffeting is no leas severe, and. when flying with a 
cross wind, the danger U inereasotl, as tiic machine will skid 
unless the float should l>e of such a form as to minimise this. 

Where two floats are used instead of the single one. the 
whole landing gear is subjected to most severe straining, as 
when the bow of tlie one float is under water, bearing alinosl 
tiu? whole weight of the maeliiue. the tail of the other float 
may be completely out of tlie water or supported by nnotluT 
wave, thereby putting the whole of struts, wire gear and floats 
under very severe twisting, straining and tension. It U here 
chat great rigidity or extreme flexibility, in the form of shock 
absorbers, is a commendable feature in the float aCtochments. 

It will thus be seen that the seajdane is no fair-weather 
machine, and that the float, njiart from its high speed and 
pinning qnaliflrations. (lerforms a more important function 
than is generally spprei-inted. 

In determining the siae of the float when it is In-iiig alesigned, 
several important points must be conaidered. Tlie float sup- 
ports the weight of the whole machine, and should hare an 
exi-ess bnoyancy of from 70 to 150 per cent of the weight of 
the complete seaplane in its loaded condition. This reserve 


huoyancy enubles the luiiHiiiie to recoier apiickly nlivn |lv 
float is submerged in ti seaway. When running on the surface 
lliere is always a possibility of the float being dumagetl, sncIi 
us having the aides or bottom pierced by shell Arc or by strik- 
ing a partially submerged log or driftwood; therefoiv. il,* jj,. 
lerior is divided into independent w'ater-tight i-oiupurtrauah, 
usually about six in number and arnmged in -.ueh a manaw 
ns to insure the inacliine against sinking or cn|>sixiug wlwa 
any one comiiartmeiit is floodeil. 

There arc two distinct tyin*s of landing gear, the ^ingh- Dost 
and the twin floats. 


NVIien lllenn II. Curtiss first experimented on Lake Keuka, 
X, Y.. in Iflld, he used on his mneliiin' a single flout, whidt 
wus an ordinary eunoe (Pig. VI-A I lightly dei'ked over. -Sia« 
then tin* single lh>ot has lx*<*n iioetl extensively, anil makes s 
very satisfactory and seaworthy outfit, provided the nucliini. 
is of the single engine tyiic (Fig. 11. There are few stmtj 
and wiri*s, the nir resistance is is,fiiparu(ivcly small, and in i 



si>aw*ay there is k*s.s racking and siniiiiing on the u'lioh* gear 
than is (he ease with the Cw'in tloul htmling gi'or. 

The length and hreiiilth diineiisioiis of (he lloitl are imjior- 
taiit, 

amount of pitehing and rolling. M'lien. by the action of fla 
waves, a Inmt oseillatc.s in a longitudinnl ilireetiou about « 
IratisViTse tixis. it is said to ** pitefi." aiirl when it ost-illattis id 
a lmiis\er*se direction altout a Umgitndinnl axis it ia said to 
" roll.'^ Itotling and jiitehiiig generally take (duee together ia 
n Heawny. ** Heaving ” Ls the vertieal million given to a boat 
by llie wm'csi. So it is imiierative that the float .should have 
snllieii'iit longitudinal stability when pitehing. to prevent tbe 
iiiaelune falling back on its tail or fonvard on its nose, oiid 
have siilTleieiit liileml stability to cliininnic any undue amount 
of rolliog oviT on llie wing tips. There are ins(anet*s whi-ir 
the main llonis have Wn too short, Ineking in stability. >nd 
the mnehiiies have fallen back on their tails, and fliially lumcd 
right over on their biieka. This ran he tireveiilisl liy the use 
of a small flout lilted below the tail (Fig. I-Fl. or by Httiiig 
n water-light tank inside, nt the after end of (lie Insiy (Fi;. 
I-.I). The Isiw of the float must linvn sufllrieiit Iwnriiig »or- 
I'liee to ptvveni Hie mnehinc tipjiing over on its nose ulico 
alighting or getting under way. This tipi>ing tendency eia 
be miiiimiw-d Viy keeping tbc center of lliriisl of the pro[iellet 
ns low as ]>rtietii*ahlc- 

To |,r<*veiil the wing ti|is dipjdng or IxHng siihmerged »li«i 
the iniieliine is liecleti over by n sudden gust of wind, sunD 
floats an* ultaehi-d to the extremities of tin* wings (Fig. I-C). 
These osaisC the main float in mniiitainiog lateral stubility. .1 
flexible planing board or paddle is usually fltted to the undiT- 
sidc of these (lonl.s (Fig. I-K), to iil)s<irb the slim-k if tlie flout 
strikes water wlien running nl high sjiced. The biioyoncy ot 
the float materially assists the machine to reeover ijuiekly tv 
an even keel. Theac wing and tail floats should be of suBi- 
cient buoyancy or volume to sujipurt the mnehinc wlien in- 
rlincd over on the wing to port or starboanl, or back on tbe 
tail. They are fltted either close up to the main stnictuR 
(Fig. VII-(J-D-K) or held sufliciently far below by means of 
struts and wires, to keep them just elcar of or touehing tbe 
water when the machine ia nt rest (Phg. VII-A-B1. 

When a si'uplano is running at low speed on the water, steer 
ing is very difficult because of the inauffleieney ot wind pres- 
sure on the rudder to keep tbc machino under control. This 
fault eiin be overcome to a certain degree by the nse of water 


rudders. These can be arranged for either on tbe wing floats 
in the form of small horixontnl flappers or drags fltted to 
operate below the planing boards (I^gs. I-J and vII-A), or 
by arranging the tail flout so that it is partly submerged (Fig. 
1-H) when under way, and having it placed so that it can be 
Coned to port or starboard with the air rudder; the water 
1>ears on the llat of tbe side. By this means it performs tbe 
duties ot a float and a water rudder at the same time. An- 
other method ia by the use of a sniiill water rudder. The air 
rudder jnist Ls extended clown to a i>oim below tlm water, su|i- 
porting the after end of the llnal and a xiimll metal rudder 
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blade (Fig. VIl-Fj. This nnlder i.s sotiiel lines iirraiigtsl to 
operate independent of the air rudder. If the main float is 
suflicieiiliy long, the tail float can be dispensed with (Pig. II), 
but the wing flnals should always Ik* used with the single main 
float. 

rWlS fUJATS 

For good all-round st-rvico. the Cwin-lloat landing gear (Pig. 
Ill) ia very salistaelory. As already slated, (he whole gear 
is subjected to most severe* nicking and stniining, but apart 
from tills it is a very stable, seaworthy and serviceable outflt. 
By the iLse of twiu floats, the wing floats can be dispensed 
with, cxee|it in the case of Mime torpedo seaplanes where tbe 
floats ore very Hose together (Fig. H'); but the tail float 
should Ik* us(*d where the main floats arc short, as with the 
sisgte short float (Fig. I), The main floats must not be 
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sitrciid loo lor ii|inr1, for, W'lieii one float is siibntcrgcd more 
tiuiii the other, (he niiU'liini* has a sti*i>ng tcinleney to s|iih 
animni iinickly, iltie to the iin-iviised n*>islmii*c of the iiu- 
mem*(l Knnt, tin* docrensed n-sistjiticc of the emerged float niid 
tbe leverage belwceii them. 

For twin engine <ir twin Ikh 1\- tuaeinnt's, they are piirtieu- 
Iflrly fnvonihle in that enrli sut»iiorIs din*clly the weight of 
cine engine or one bmly (F'ig. llll. This arrangement of 
floats is also most siiitahle where the Iimehine is used ns n 
torpedo-i'arrier or ns a lHimb-dro[>per. The torpedo is curried 
8iiS|)cndcd from the eixiss luiiees between the floats, and just 
clear ot the water (Fig. IVl. When ready lo be launched, 
the torpedo cun be* instantly n*lensotl from the slings or brack- 
ets and dr<iii|)cd into the water: similarly the bomba have a 
clear drni> from Vh*Iow the ImiiIv. 

lIVliROfl.AKIKR 

Befon* d<*seviUiiig llie viirious float lonns, it is ms*essai'.v 
here to give n very brief iiml simjde onlliiie of the llusiry of 
hy{lro)tlitruiig, for clearer understanding tif the tjriueitiIi>K in- 
volved ill the designing of the bottom or planing surl'iiee of 
the nea)>liine float. 

The iirinci|>Io of hydroplnuing ean he very clearly illusimted 
by taking a flat stone or slate and throwing it on to the water’s 
surface at a flat angle, so that when it strikes the water on tbe 
flat of its under face, Ihe impai't will enuite it to skim along 
the aurfnee of the water, soiuelimes in a series of jumps for 
a Bomher of yards, niilil it lisies its momentum. This is almost 
exactly the behavior of ti float or hvdroiilniie on reaching )dan- 
tag speed. 

TUK Mfl.TISTKP PIA.IT 

The mnltistep or Fnubci- ly|>c hydroplane ha.s from two to 
seven steps built in on the bottom, transversely and one abend 


of the other (Fig. VU-C). This type is not quite practicable 
00 the seaplane float when more than two steps are used, os 
these o|>pose tbc rocking motion so oecessary on tbc seaplane 
flout. With so many breaks on the bottom the resistanee in 
flight would be increaaed. The eonatnielion would be heavier 
and more costly than the others. 

The togisides, like the bottoms, arc of various forms, Tbe 
vimjilest is that with tlie lint sides and deck. Structurally, it 
is very siiiiiile. but the i>mi>nnion nf the weight to the strength 
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is ruilivr c.xi-i-ssivi*. The ellieieiioy of tbe flat deck, in freeing 
itself from water when submerged, can be improved by giving 
it a camber or slight round transversely (Kg. VI-C). The 
tails Ilf many iif the earlier types were built mmost square at 
the back (Pig. Vl-B); they were aot conducive to the reduc- 
tion of resistance or weight, and were slightly heavier and 
weaker than those which eurved dotva from the deck to the 
tail without a break (Pig. VI-C). Fig. VI-D shows a very 
ellieient form of stepless float, where an attempt has been made 
to introduce the stn*ainline fonn ns much as possible without 
sAcrifleing the seaworthiness. 
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The [iresent Xavy typo has aonie features worth noting, 
|iriiici|inlly the V-bottom and the emwiied or rounded topsides 
( F'ig. VII-A). This form of tojisides allows of a stronger 
iind lighter construction being used than that ot the other 
(yfies; it is n fairly gnml streamline form, and when the float 
is buried in n wave, it will (brow the water off and allow the 
imteliine to recover quickly, a very important asset when trav- 
eling in n rough sea. With a Hot top under these same con- 
ditions. it has teiidem-y to hold the water and make the 


Kcfereiico having alivndy been made to the uses of the aux- 
iliary floats, we will now discuss their general design and form. 

1'liey are built of either wmxl or metal, wood being found 
111 1h* more salisfaetory titan metal, except in the scaalier sizes 
iiiul c ylindrical tonns. This cylindrical form is shown in Fig. 
\T1I-A. the ends are conical and the bottom is flat, against 
which the |daning board is fltted. This was one of tbe earliest 
lyiies ns<*cl and has been very satisfactory. It is suspended 
below the tail or wing by struts, so that it is just clear of the 
wilier with the planing board touching when the machine is at 
rest. In the larger size and V-bottom floats, the planing 
boards are dispensed with almost entirely. 

Fig. *‘ B " is of a simple streamline form suspended close to 
Hie surface of tbe water. •• C ” U one of the larger type, 
tilted close up to the wings or tail. It ia of the concave Y-bot- 
Tom class and very efTieient. '* D " is another of the earlier 
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The Inflation and Manipulation of Dirigible Balloons 

By C. F. Smytl. 



and Airplane Design” 


Estimates of Weight Distribution 
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‘eipiit = 2.5\/]iii. 

1* rifflin'^ ill li 


■ InlvT, nnil 


r nviatiun drow- 


mil' i 
<12l /fndiof.ir* 

For radiatura, maiiiifai'lu 
oui^iiricul fonuulaa aiv iiol 
(13) Pfii>f>eHyert 
Soinr 10 11). sboald Ih- added 1 
<14> MisefVaneoua 

An allun-ance oC 1« lb. suilli'iont for i 
coiaiiua«>, nllimoters, etc. Fire exIiii^iKber. 8 lb. Tool kit, 3 
lb. First-iiid kit. 5 Ib. 

(13) 

In a ^uil7<l.^luent accliou we aball deal witli weijtlita of aueli 
jMirta of the marhine os rabloa, wiree, tuni-bueklea. fabrii’H. 
doi«n*. wheels, etc., ete. 


F. Lauielieatcr has apiiroaeiied the (lueatiua of weight 
ilinirihiitioii for varions sixes of maebiues in u vsrj' interesting 
article. The subject offers many diflirulties, and the following 



gcometrirall.v siiiiiliir niiigs will, tlierel'ore, l>c cijuully strung 
as regards direi't forees. The bending munients will vary M 
the gross weight or loading multiplied by the span, i.c. os the 
I'ulie of the span. But the resisting nionieut of the spars will 
vary os the seetioii mcHluhis or eiilM* of the linear dimensions; 
geoiuctrieally similur wings will, therefore, be cijually strong 
as regards bending iiiomeuts. It follows that with eonstont 
velocities geonielrieall.v similur wings will be ei|ually strong 
for both dinvt and la'Udiiig streases. From the weight of 
aerofoil point of view, tliv faisition is unfavorable, since tbe 
weight will vary as the euia' of the linear dimensions or cube 
of the span. 

It follows that Ihe weight of tiie wing.s will vary us ir*.' 
where ir is the gpiss weight. 

In the iiilerjiluiie linieing, the wires, whieli only take direct 
stresses, will be ei|nnlJy strong when geometric similarity is 
mnintaineil. For the slriits Just ns I'or the spars, the sane 

For the body it is pos.sible to moke the somewiml )nore 
favorable assumption that its weight is dins'Lly pmportional 
to the gross weight. With inereuse in spun, it is by no means 
neeesanry to iiierenso the arm of the tail surfaces pn'portion* 
ntcly, while ihe resUling iiioiiieiil of a liody eross-sei'tion varies 
.... ..... ||,.pti, mjyiired and the breadth, t'orrent praolii'C also 
" ' asaumptioii, It might even prove 

bines a slight saving on weight of 


the alaivi 

to be true that on large ii 
body would be possible. 

The sliork of lauding to ix' 
for tbe same landing speed, i 
If a chassis fur a large 


notes, mainly based on Mr L.anebcatcF8 nrtiele, arc merely an 
intnahietion. 

When estimating tbe stractural weight of a new machine 
from data available on one constructed, eertain theoretical con- 
siderations are available. 

Simple and reasonable assumptions in dealing with tbe main 
planes arc iliat the wing section remains geometrically similar, 


tuken lip by the ebsssis dci>ends, 
SI the gross weight. 

...iiehine were geometrically similar 

to that of a smaller macJiijie, it would jirohably show grestcr 
strength in tbe struts, and e>|ual strength in tbe shock absorber. 
The question is very complex. Mr. Lanebester insists on tbe 
analogy of Ihe greater relative diameter of the legs of such i 
large animal as nn elephant as compared with the legs of s 
flamingo. Hut with very big landing gear so much becomes 
Iiossibic in the way of shock absorption that keeping the wei^ 
of the chassis a constant pro]iorti<m of the g ro s s weight seems 
feasible. 

For tbe power installation, no general discussion seems 
possible, and Mr. Lanebester has iissumed this to be 3.3 per 
cent of tbe gross weight in the graphs of Fig. 1 and Fig. 2. 

The cODslruetion of these is easily foilowitd. The Iwunding 
line of these curves is drawn at 45^ to the Case line, 3° that 
its ordinates represent the gross weight, just as the abscissae 
for the same imint represent the gross weight. In accordance 


«iU, the almvc cousidvratioiis, the total stnn turnl weight is 
taken sk a I'onslant proi^ortion of the gross weight, namely, 
25 per ecul. Tlie jiou er installalion weight is taken os 35 )iev 
rent, as previouxlv uientioned. The weight of aerofoil curve, 
larying a- I'"- is obtained from present-day English nrac- 
Ike in bijdaiic construction, with a fiictor of safety of 0 — 
jomewhiit lower than Amcriran practice. The military load is 
kept at O'"' Ih. in one case, at ISO lb. in the other.’and the 
nmaindei i- alloUcd to the supply of petrol. 

Tlie alx'vi' remarks, the distribution of weights, and these 
two curves ni*e ojien lu criticism. However, they are tbe con- 
cluaiuDS of a most eminent authority, and may serve as a use- 
(nl guide in the preliminary dissign of a machine, partirularl.i- 
IS regard- i>osstble enduraure, which cun at once be derived 
ftoia the pcir.ll capacity. Tlicy also give an idea of the lim- 


itations of tlie airiilaue- Thus the curves of Fig. 1 show the 
lowest possible weight level, with a big load of 500 lb., and if 
esteuded to greater gross wcigiite would show- where, with iu- 
creasi'd size, the petrol capacity begins to diminish. Fig. 2 
would be parlicnlarly useful in considering tbe possibibties of 
a 8j)ced scout with a single passenger. 



Book Reviews 

THE ESSAYS OF AN AVIATOH 

This work i-. piihlished anonymously for reasons which arc 
licsl stated in the author's words; 

"lVraii[icd in the cloak of anonymity 1 have crept into Ib.'sc 
jages and lakeii ii|i agulii the lien I thought I bad dlscanlccl 
r..r ever. It is a uootl feeling. Up In the air one loses Idcii- 
lily. or, rather gives It to the mnchlne. A man animates the 
ilutbes he is wcnrlng much more timu the clothes siilimepRe 
their persoimllt} In liliii. And so In the nlr one liocoines iiwrcly 
a cviniilex piece of iiiet-lmnlsm, the soul of nn airplane, sonic 
ay, but ns nthci-s more truly phrase It, the slave of a mnchliic.'’ 
It mnkcc I'asc-inaliiig reading, under striking subtitles; 
“Of beciimnigi-, of niiticijiation. of history, of education, of 
ert. and ol «ai." 

Readers >cs-kimr recimical in ronimtioii will not And it; 
hot a phil.i-opliic. nliiiosi poetic study of the effects ol this 
newest nchici « nii'iit of man makes a most charming diici-sion 


APjRONAUTICAL ENGINES 


Tkh. liHoh I. 
bt the aiiilior 

itu4ent>. 

Mr. Kc 


n lectures siven 
■ Iloyal Nnvy Air 
and engineering 


[Kiint mil in his preface that 
teucliing— not merely tocliiring. and 
tbe book deinoiisimtes this thoroughly. 

Ver>' liitli- new information is to be found in the vohime, 
bnt it will li.. invaluable to anyone iimking earlv studies of 
aeimanlicoi iiiKines. Such subjects as carbiirelion, ignition 
and balsin-iii'.' lire troaled from fundamental princiidos in 
ibe most nntliorilativc fashion. The illnstralions are very 
apt Slid the ip\i I'ollows them closelv. 

tXYING MEN AND THEIR MXCIIINES 

By Clarence WinrheHler (“*01711*'') 

I:. I*. )l.ltlnn * fn.. Nrw York, J). Y. SVgpigw, 

JWs IsM.li i< nn excellent sample of impiihir hooks on 
anatioii, ami contains on interesting short biographical no- 
^ ot such well-known pilots as Pemberton-Billiug, BIfriot. 

and others. An interesting ncconnt is given of Warne- 
t^' Zeppelins and ot other exciting adven- 

Aeroplanes Ply ” should be particD- 
I«y valuable for those first Inking up the subject of aviation. 

aeroiilaning, trick flying, and cross- 
flying might make useful rending for pupils at flving 


"The Naval Flying Corps Motitlily” 
b newcomer in tlie field of aeronautical imbiieations has 
„c . Q Aesok.vvticai. 


0 received at the office of Aviation t 


Fxi.lxEERiNCi. It is called The A'orol Flying Corps Monthly, 
iiiid is published at the United States Xavy Aeronautic Station, 
I’cusacola, Pla. The editors have ■wisely started their adven- 
ture without too pretentious beginniogs, but tbe (juality ot the 
Hrsi issue gives ])romise of even better things to come. Be- 
“idex giving the news of the station, the magazine contaiiis 



Mi.ss Katiierinb Stinson in Japanese Costusik 


articles buLli humorous and seri.ius, which should be of interest 
to all who wish to keep iu touch with the (lersoiialities as well 
as the developments in the industry. 

The table of contents of tbe first issue is as follows; ** Our 
Title,” “ Kilieienc.v iu Fligbi," '• Tiic Hetroat from Agua 
Culicntes,” '* The Aeronut’s C.vcie of Virtue,” “ Altitude Ef- 
fect oil Motors.'’ •* Station Xews " and •* Side Slips.” Avia- 
tion ANh AEHONAI.-TICAL KxhiNEERixci extends a hearty wel- 


Aeronautical Patents 



Air Maneuvers at Mineola 



Count Ferdinand von Zeppelin 
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2nd in flying from Chicago to Erie, Penna., a distance of 452 
niles, in 3 hours 57 minutes. 


Owing to changes and improvements our 3" x 1 " eight-cylinder motor, 
formerly known as Model "VX.” rated at 160 horsepower, will here- 
after be known as Model "VX-3” and will be rated at 200 horsepower. 
The following is a record of electric dynamometer test of stock motor 
”VX-3” No. 3512 as delivered from the Production Department: 


DuritlioQ o£ Test. . . .1 hr. 

.tv.-ragf n. P. M .,UU3,33 

.tvoriige Load on Scalt- i I.Ij;!.; 449.(14 



Average Horsepower 210.26 

Maximum <)t>servi'd H.P. at 14on 

K.P.M 210..’>() 

-Minimum Ol>si-rvc<l 11.1’. at 1400 

IM’.M 20S.10 

Tnt-.il Ctis r.msuminion Ll.r...... 111.30 

Totiil Cas (’nliisiimption 1 1'. ?:. < ials. i 18.10 
<;as Con^umi.tiou p.-r Hmir !.lw.. in. 30 

<t!!« < ■<iii.-.|iniptiiiii Pi-r li'Piir tl'. S. 

(;al».i.. . IJS.IO 

Gas Consumption Lbs. per 

H. P. Hour) .528 

Total Oil C'onsumptiun 'I.Ij.-. .. 

Total Oil ron-iumptii. II r.S.Cal-.' .84 1 

Oil Consumption (U. S. Gals. 

Per Hour) .844 

Oil Pr.-s>ur<- Start of T.-i 'Ll.- . . 71.00 

' 'il Pressure Kn.l of T.>t ■ l.i.-. 72.00 

> )il Pre.ssur.' Maximum < l.h-. 74.00 

Oil Pri s.siin- .Minimum I Llis. I . 08.00 

.\v.T.iK<- Inlet Wnr.'r Tc’inp. iF.'. 110.90 

.\viTaji.- Outl.'T WatiT T. iiip- 'F.'. 140..'j0 


CURTISS AEROPLANE & MOTOR CORPORATION 


BUFFALO, N. Y. 
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United States Rubber Company 

1790 Broadway, New York 


The Company’s new plant is equipped 
with the most modem facilities for fllling 
orders for aircraft of 

Standard and 
Special Designs 

Land and water flying at door of factory 

Main Office and Factor}': 

Lincoln Highway, near Passaic River 

Tele»liaB« MarSel 9096 

New York Office :^17 B«tery Place 


Aeronautical Rubber Goods 

We Specialize in the Manufacture of 

BALLOON FABRICS 


and are also in position to furnish the following : 
Clothing for Aviators 
Warm Waterproof Windproof 

Shoes for Aviators 

Light Flexible Non-Slipping Waterproof 
Mechanical Sundries 
For Aeroplanes, Flying Boats. Etc.. Etc. 

Shock Absorbers Gasoline Hose Rubber Matting 
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in a Geneml Ampkne Qfs Verme Tpo 
Fifing Boat v/itt con^tkmmt 

spo&l Motor loot enthusiast to the 

iinteManMakmf sport of fhjinp 
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John L. Alcock 
&Co. 

Baltimore, Maryland 


WEST VIRGINIA SPRUCE 
PACIFIC COAST SPRUCE 
SILVER SPRUCE 


Clear Quality 



The 

Dirigible 






THE 

GENERAL ORDNANCE COMPANY 

NON-RECOIL GUN 

There are hundreds of these guns 
being used Abroad in the War on 

AIRPLANES 
MOTOR BOATS 
AUTOMOBILES 


SOLE MANUFACTURERS 'DAVIS PATENTS) 

THE GENERAL ORDNANCE COMPANY 

DERBY, CONN., U. S. A. 



Tvi 


ycos 


Aviation Barometer 









AJAX 

Auto and Aero 
Sheet Metal Co. 

Manuf2Lcturen 
and designers 
of 

AERO 

RADIATORS 

INTAKE 

EXHAUST PIPES 


LINDER & MEYER 
245 W. SSth St. 
New York 



Factors of Safety 

These Coont in Aeroplane Construction 

NON-INFLAMMABLE 

GelBStionCloivariilslies 


Fahrig Anti-Friction Metal 

The Best Bearing Metal on the Market 
A Necessity for Aeroplane Service 

proMe another SAFETY FACTOR 

NON-INFLAMMABLE 

GelestroD Sleets Films 

Chemical Products Company 

93 Broad Street Boston, U. S. A. 

Menufadumr of Celluiett Acrtatefor rtmiy IS ytatr 

Fahrig Metal Quality has become a stand- 
ard for reliability. We specialize in this 
one tin-copper alloy which has superior 
anti-friction qualities and great durability 
and is always uniform. 

When you see a speed or distance record 
broken by Aeroplane, Racing Automobile, 
Truck or Tractor Motor, you will find 
that Fahrig Metal Bearings were in that 

FAHRIG METAL CO., 34 Commerce Sl,N.Y. 
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McCabe sleeves 

TURNBUCKLES 


AVIATOR CABLE 

MAKE 

oi the 


100% JOINTS 

Highest Quality 



Bolts and Nuts 



to Satisfy the Most 



Elxacting Requirements 



Standard Screw Co. 


Before Twitting 

Cook Sleeves For Solid Wire Have 

CORRY. PA. 


Stood The Test For Years 

New York Office: Woolworth Building 


FRANK B. COOK CO. 



326 W. Madison St. Chicago 



Twenty years of reliable manufacturing 



COUNTERBALANCED 



PARK DROP FORGE COMPANY, Cleveland, Ohio 


The Buck Automatic 
Aerial Torpedo 

A fter a scHcs of u-ms in I iiliirailn. ihe 
Buck Aircraft & Miiiiitirm to., who own 
and control the Buck .Vinoniatic \erial 
I orpetlo I’atciiG. arc preitarctl to nvuotiate with 
I .nverniiiems and other ]>artic' for iiivKiuctloii 
oil a <|uantilv ha>is. 

The Buck Automatic Aerial ToriM;.lo is an air 
craft eijuiii]«.-(l with a 50 II. 1 ’. Motor, and i!e- 
siKiied to carry oxiilo'iv-es tlinntfjh the air to anv 
distance tip to thirty miles. A time controlled 
release dro[)s the torjictlo at any Riven distance. 
The etitire cijuiitnicnt is automatic and is 
launched front a coniprcsscd air catapult 

furnishes the air for the cni.ipult. 
any tlegrce of tlic coiiifiass. 

The launchinR of the tor|K'<lo is without shock, 
and conser|iicmly the most dynamically explosive 


The Buck Gravity Slahilijer will he ttsetl on all 
maehiiies manufactured hy the company. 


The Buck Aircraft & Munition Co., Inc. 

Ernat and Cranmer Building 
Denver, Colo. 
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Aeroplane 

Lumber 

Specialists 

Alaska Spruce 
Black W a 1 n u t 
Tough White Ash 

CHETHAM LUMBER CO., Inc. 

20 Exchange Place New York 


Airplane manufacturers, engineers, draftsmen, etc., are requested 
to send iis their names for our catalog mailing list. 

Supplementary data sheets will be issued frequently specifying ad- 
ditional parts which we are prepared to furnish. 


ERIE SPECIALTY COMPANY 

ERIE, PA.. U. S. A. 

SCREW MACHINE PRODUCTS CASTINGS STAMPINGS FORCINGS 
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OUR SPRUCE LOGS 

Are perhaps the best on the Pacific Coast. 

Our facilities for supplying Aeroplane Spruce are unsurpassed. 

A. C. DUTTON LUMBER CORPORATION 

Wharves, Warehouses 
and Storage Yards 
POUGHKEEPSIE. N. Y. 


:» 8EN01ST > 

Four Standard Models 

Single and Twin Motored 

Three to Seven Passengers 

Holder of many World and American 
Records 

Six Years Practical Experience 
Land and Water Airplanes 


Benoist Aeroplane Company 

SANDUSKY, OHIO 


EXCELSIOR PROPELLERS 



EXCELSIOR PROPELLER COMPANY 

ST. LOUIS. MO. 


A POPULAR PRICE 
AIRPLANE 

SPECIFICATIONS 



KYLE SMITH AIRCRAFT CO. 

Whirling, W. Va. 


/-OXBOHO 


AIR SPEED 
INDICATOR 

Forewarns and 
Prevents Stalling 
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AIRPLANE CRANKSHAFTS 

Guareurateesl for the Most Se-were Service 

WYMAN-GORDON COMPANY 

fesTABi-isHEP teas : WORCESTER, MASS., U. S. A. 


Aeromarine 
Plane & Motor Co. 

Aeroplanes a,, i Motors 



A Standard Dope of Proven Quality 

NAIAD AERO VARNISH 


WATERPROOF— AIRTIGHT 

Prevents Changing in Cloth 
Tension with the Atmosphere 




DILLNER-NEYER MFQ. CO., INC. 

SUCCESSOB TO A. J. MEYER CO. 

Airplane Tornbuckles and Fittings of 
Uniformity, Tonghoess and High 
Resistance to Crystalization 

SCREW MACHINE PRODUCTS OF EVERY DESCRIPTION 

819-821 John Street 

WEST HOBOKEN, N. J. 


|W|0T_0j;^ tTER 

MOTOR HEAT 
INDICATOR 



THE MOTO-METER CO., lac. 



Wimp mmt scpoL 

Dual Dep Control Tractors 
Tuition and Elxpenses Low 

WILLIAMS AEROPLANE CO. 

FENTON, MICH, 


FOR SALE 

Three used 1 00 H. P. 6 Cyl. 
HARRIMAN MOTORS 

Harriman Motors Co. 

South GUttonbury, Conn. 





Classified Advertising 








W right— Martin 

Aircraft Corporation 

Owner of 

The Wright Company 
Glenn L. Martin Company 
Simplex Automobile Company 
Wright Flying Field, Inc. 

General Aeronautic Company of 
America, Inc. (Export Company; 

Manufacturer of 

Modem Aeronautic Motors 
(Hispano-Suiza) and Aeroplanes 

60 Broadway, New York 


